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ABSTRACT The application of internet-
based technologies, particularly the 
integration of actual and virtual learning 
spaces, has enabled networks to be 
established for the development of small 
schools located beyond major centres of 
population in ways that have expanded 
their learning capacities and, potentially, 
sustained the communities that host them. 
The creation of internet-based networks 
has, furthermore, enabled knowledge to be 
mobilized between schools and their 
communities, thereby promoting new e-
living possibilities. 
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1 INTRODUCTION  
 
A new pedagogical consideration has 
recently emerged in the integration of 
virtual and actual classes called 
cybercells [1] in which face-to-face 
groups extend their discussions to 
include virtual visitors. By linking 
groups in physical spaces, such as 
small rural schools, with emerging 
information technologies, cybercells 
enable virtual visitors to take part in 
face-to -ace discussions. Virtual 
visitors to small schools in rural 
communities could include parents, 
local businesses and service groups, 
some of which may have the potential 
to contribute to teaching and learning 
in local classrooms. The nature and the 
extent of community-based cybercells 
is determined by the school and 
managed by classroom teachers. The 
concept of cybercells has emerged 
from developments in rural education 
in the Canadian province of 
Newfoundland and Labrador. 
 
2. SMALL SCHOOLS IN 
NEWFOUNDLAND AND 
LABRADOR 
 
In the Canadian province of 
Newfoundland and Labrador most 
schools are located in small, 
geographically isolated, coastal 
communities. Many rural 
Newfoundland and Labrador 
communities are declining in size as 
people leave traditional occupations 
based on fishing to seek work in other 
parts of the country. Small schools are 
therefore becoming smaller and over 
the last two decades many have closed 
permanently. During this period of 
rural community school decline the 
Internet became available for 
educational use and in this part of 
Canada it has been the basis for the 
creation of new structures (intranets) 
and processes (e-learning). Internet-
based structures and processes have 
provided ways of enhancing the 
provision of education in small rural 
communities by extending learning 
opportunities within and between them 
through the development of 
collaborative virtual classes [2].   International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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Newfoundland and Labrador is 
Atlantic Canada‟s most eastern 
province. It has a population of 
approximately 500,000 people, of 
whom less than 28,000 live in 
Labrador. The province has a distinct 
culture, lifestyle and history and 
became part of Canada as recently as 
1949. Beyond the capital city, St 
John‟s, the provincial population is 
located mostly in coastal settlements 
known as “outports” across a large 
geographic area (156,185 square miles) 
thereby presenting challenges for the 
delivery of education, particularly at 
senior high school level. 
Approximately two out of three 
schools in the province are located in 
rural communities and require special 
consideration in the development of 
collaborative, internet-based structures 
and processes.  
 
Many countries face the policy issue of 
providing learning opportunities for 
students who attend small schools in 
rural communities that are comparable 
to those expected by their urban peers. 
It is often difficult for governments to 
justify the expense of providing 
specialized teaching and other 
resources for small numbers of 
students in senior rural classrooms. 
Until the advent of the internet and its 
facilitation of virtual classes, senior 
students in rural communities were 
encouraged to enrol in boarding 
schools, most of which are located in 
urban areas. Another rural education 
policy in developed societies has been 
to transport senior students from small 
and isolated communities on a daily 
basis to larger centres to enable them 
to take advantage of more extensive 
curriculum options. The advent of the 
internet and its expanding role in the 
provision of education has enabled a 
new policy response that allows senior 
students in small rural schools to 
remain in their home communities 
while joining classes in schools in 
other places in both real (synchronous) 
and delayed (asynchronous) time. For 
parents and senior students in many 
rural communities in Canada and other 
societies there are now expectations 
that a full range of secondary school 
curriculum options will be provided in 
local schools [3].  
 
3 THE DEVELOPMENT OF 
DIGITAL EDUCATIONAL 
STRUCTURES AND PROCESSES 
 
The search for appropriate new 
educational structures for the delivery 
of education to students in rural 
Newfoundland and Labrador led to the 
development of School District 
Intranets, within which virtual classes, 
based on e-learning, have been 
organized [4].  
 
In the last decade there has been 
considerable re-organization of the 
school system in Newfoundland and 
Labrador, largely because of rural to 
urban migration together with a net 
outflow of people from the province. 
In 1996 ten Anglophone school district 
boards were created in the province 
together with one province-wide 
Francophone board, a reduction from 
26 school boards. In this re-
organization of school boards, the 
Vista School District was created. 
When it was established, the Vista 
School District contained 18 schools 
ranging in student enrolment from 650 
down to 40 and covered a large area of 
about 7000 square kilometres. The 
region had a population of about 
35,000 people and an economy 
supported by a diverse infrastructure 
including fishing, forestry, farming, 
mining, aquaculture and tourism. 
There were 5165 students enrolled in 
18 schools in the district, taught by 366 
teachers. The Vista School District was International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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approximately two hours by road from 
the capital city, St Johns. With 
continued reduction in school size in 
many rural Newfoundland and 
Labrador communities, the provincial 
administration of schools was further 
reorganized in 2003 to create four 
Anglophone and one Francophone 
school boards.  
 
Electronic collaboration between 
schools began almost two decades ago 
and the Canadian development 
outlined above was influenced by 
changes that were implemented in 
Iceland, [5, 6] Finland and New 
Zealand [7]). The Icelandic Education 
Network was created in 1989 that 
linked all schools around this island 
nation, which, like Newfoundland, has 
an almost exclusively coastal 
population and one larger centre of 
population that is the capital city. 
Electronic collaboration between 
schools in Finnish Lapland and the 
capital, Helsinki, provided information 
on synchronous video instruction 
between diverse and distant sites [7] 
while audio-graphic collaboration 
between small schools in rural New 
Zealand, prior to the adoption of the 
internet, provided a model for 
implementation in Atlantic Canada [8]. 
 
The initial electronic linking of eight 
sites (or small rural schools) within a 
school district intranet in the Canadian 
province of Newfoundland and 
Labrador to support the teaching of 
selected Advanced Placement subjects 
created a series of classes that were 
administratively and academically 
open to each other. This was part of a 
broader pan-Canadian initiative over 
the last decade to prepare people in 
Canada for the information age [9]. By 
participating in open classes in real 
(synchronous) time, combined with a 
measure of independent (asynchronous) 
learning, senior students in some 
Newfoundland and Labrador schools 
were, a decade ago, able to interact 
with one another through audio, video 
and electronic whiteboards. More 
recently the internet has provided a 
vehicle for increased interaction in real 
time.  
 
In eight schools within a rural school 
district of Newfoundland and Labrador, 
55 students were enrolled in AP 
Biology, Chemistry, Mathematics and 
Physics courses. While AP courses are 
a well-established feature of senior 
secondary education in the United 
States and Canada, it was unusual for 
students to be able to enrol for 
instruction at this level in small 
schools in remote communities. The 
major change for the students in the 
first intranet in Newfoundland and 
Labrador however was the opportunity 
they were given to study advanced 
science subjects and mathematics as 
members of open classes from their 
small, remote communities. Without 
the electronic collaboration and 
organizational synergy of the initial 
intranet this educational opportunity 
would not have been available to them. 
 
The intranet provided students with 
access to multiple sites simultaneously, 
as well as the opportunity to work 
independently of a teacher for part of 
the school day. The advent of the 
intranet had implications for students 
who began to interact with teachers 
and their peers in a variety of new 
ways. Many students experienced 
difficulty expressing themselves and, 
in particular, asking questions in open 
electronic classes when they did not 
know their peers from other small 
communities. As students became 
more comfortable with one another, 
inhibitions such as asking questions 
on-line were overcome. Today, 
interaction in intranets can be both 
synchronous and asynchronous [2].  International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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The educational significance of the 
linking of schools in Iceland, Finland, 
New Zealand and the Canadian 
province of Newfoundland and 
Labrador was in the collaborative 
structures and processes that emerged. 
Schools that had been academically 
and administratively closed to one 
another were encouraged to become 
open collaborative learning 
environments. As classes in schools 
linked to teachers and learners in other 
classes, initially within schools 
districts, schools began to integrate 
academically and administratively 
[8,10]. Timetabling between sites 
became important, as did technological 
integration. More significantly 
however, was the advent of open 
virtual classes taking place in 
structures that were designed to 
provide face-to-face instruction in real 
time as closed, traditional classrooms. 
The advent of open, virtual classes led 
to collaborative teaching and 
collaborative learning. Students could 
have a teacher who was physically 
present as well as an online teacher 
who provided instruction from a 
distant site. Students were encouraged 
to share learning experiences and to 
collaborate in solving mathematical 
and scientific problems and later, to 
work together in other areas of the 
curriculum [2].  
 
Advanced Placement (AP) courses are 
common throughout the United States 
and Canada. They enable senior 
students to begin undergraduate 
degrees with part of their program 
completed from high school if their AP 
courses are passed at grade levels 
specified by the university of their 
choice. Accordingly, advanced 
placement courses are demanding and 
only undertaken by academically-
superior students.  
At the time the first intranet was 
established in Newfoundland and 
Labrador, there were no AP subjects 
on line and, as far as could be 
ascertained, it was unlikely instruction 
was provided in other than large urban 
schools throughout the United States 
and Canada. The challenge was 
therefore two-fold: to put four science 
courses on line and to deliver them to 
dispersed rural students in the new 
electronic structure, the school district 
intranet. The development of AP web-
based courses in Biology, Chemistry, 
Mathematics and Physics took place 
within a team in each subject area. A 
lead science teacher in each discipline 
was paired with a recent graduate in 
each of the disciplines of Biology, 
Chemistry, Mathematics and Physics 
who possessed advanced computer 
skills including web page design, Java 
and HTML. The lead teacher and the 
graduate assistant were advised from 
time to time by Faculty of Education 
specialists at Memorial University of 
Newfoundland in each curriculum area 
and, where possible, scientists from the 
Faculty of Science. The extent to 
which each web-based course was 
developed by a team of four people 
varied. Most course development took 
place through interaction between lead 
teachers and the recent graduates. 
Although at times professors had 
different opinions as to the most 
appropriate approach to the design of 
the courses, this model enabled the 
four courses to be developed over a 
sixteen-week summer recess period in 
time for the 1998 -1999 school year.  
Minimum specifications were adopted 
for computer hardware and network 
connectivity. All schools involved in 
the project had DirecPC satellite dishes 
installed to provide a high- speed 
down-link. In most rural communities 
in this part of Canada, digital 
telecommunications infrastructures do 
not enable schools to have a high-International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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speed up-link to the Internet. 
Appropriate software had to be 
identified and evaluated for both the 
development of the resources and the 
delivery of instruction within the 
Intranet. Front Page 98 was selected as 
the software package. Additional 
software was used for the development 
of images, animated gifs and other 
dimensions of course development. 
These included Snagit32, Gif 
Construction Set, Real Video, and 
similar packages. Many software 
packages were evaluated and finally 
WebCT was selected. This package 
enabled the instructor to track student 
progress, it contained online testing 
and evaluation, private E-mail, a 
calendar feature, public bulletin board 
for use by both instructor and student, 
a link to lessons and chat rooms for 
communication between teacher and 
student. For real - time instruction, 
Meeting Point and Microsoft 
NetMeeting were selected. This 
combination of software enabled a 
teacher to present real-time interactive 
instruction to multiple sites. An 
orientation session was provided for 
students in June 1998, prior to the 
implementation of this project in 
September. Students had to learn how 
to communicate with each other and 
with their instructor using these new 
technologies before classes could 
begin. 
In the process of developing e-teaching 
and e-learning within intranets in rural 
Newfoundland and Labrador, teachers, 
learners and administrators had to 
adapt to a new, electronic educational 
structure. In the open teaching and 
learning environment of an intranet, 
participating institutions academically 
and administratively interface for that 
part of the school day during which 
classes are being taught. This is a 
different educational structure from the 
traditional and, by comparison, closed 
educational environment of the 
autonomous school with its own 
teachers and its own students. There is 
a potential conflict between a school as 
an autonomous educational institution 
serving a designated district and 
schools which become, in effect, sites 
within electronic teaching and learning 
networks. Principals and teachers 
appointed to the closed, autonomous 
learning environments of traditional 
schools frequently discovered that the 
administration of knowledge requires 
the development of open structures 
within which they were increasingly 
expected to collaborate with their peers 
located on a range of distant sites. 
Many now find that the positions to 
which they were appointed in 
traditional (closed) schools have 
become, in effect, locations within new 
(open) electronic schools in which a 
high degree of organizational synergy 
is necessary. After the inception of the 
first School District Intranet, a 
ministerial inquiry [11] into “distance 
learning in classrooms” was held 
involving extensive interviewing of 
students, teachers, administrators, 
technology providers and parents. The 
outcome of the ministerial inquiry was 
positive in that the Department of 
Education of Newfoundland and 
Labrador proceeded to develop a new 
entity known as the Centre for 
Distance Learning and Innovation 
(CDLI) that provides centralization in 
the provision of e-learning to all school 
districts in the province. The centre has 
the task of expanding the initial school 
district intranet model for rural schools 
in the province and also the range of 
subjects taught on line [12]. The 
Centre for Distance Learning and 
Innovation (http://www.cdli.ca/) has 
extended the provision of education in 
Newfoundland and Labrador. Most of 
the work of CDLI involves new 
program development to extend the 
curriculum in schools throughout the 
province. The centre also explores and International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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assesses new technologies and 
evaluates their potential for teaching 
and learning in schools throughout 
Newfoundland and Labrador. The 
Centre for Distance Learning and 
Innovation is a federated structure that 
oversees and extends inter-school 
collaboration, particularly in rural 
Newfoundland and Labrador. 
Instruction can be provided directly 
from CDLI‟s e-teachers both 
synchronously and asynchronously. In 
small schools located in rural 
communities throughout the province, 
CDLI provides students with learning 
opportunities that would otherwise not 
be available to them. CDLI manages e-
learning in communities throughout 
Newfoundland and Labrador thereby 
enhancing traditional on-site face-to- 
face teaching with virtual instruction. 
Perhaps the most significant 
contribution of the Centre for Distance 
Learning and Innovation has been the 
integration of traditional and virtual 
teaching and learning environments 
[1].  
 
New teaching positions have been 
created by CDLI including e-teachers 
and, to assist them within the 
expanding range of sites (or rural 
schools that were becoming part of the 
digital network), mediating teachers, 
known as “m-teachers.” Coffin [13] 
argued that in the expanding e-learning 
environment of Newfoundland and 
Labrador it was more appropriate to 
appoint m-teams than m-teachers. M-
teams, he argued, could be established 
to replace m-teachers in rural schools 
in the province:  
 
“The report Supporting 
Learning [11] envisioned a 
teaching role to provide school-
based support for students who 
were instructed by an off-site e-
teacher…. A team concept is 
perhaps better suited to 
fulfilling CDLI‟s vision of 
small schools as „beacons of 
technological innovation‟ with 
respect to distance learning. 
Conceptually, then, e-learning 
needs the support of a team of 
people providing four sets of 
skills: technical, coaching, 
administrative and resource 
advisor. … The idea of a team 
doesn‟t have to imply people 
getting together periodically to 
plan strategy or solve problems. 
The team represents more of a 
bank of resources easily 
accessible to on-line students 
which can be used to facilitate 
their learning.”  
 
An m-teaching scenario, outlined by 
Coffin [13] in a moderate-size rural 
high school with 100-250 students may 
have at least six teachers, a resource 
centre with at least a part-time resource 
teacher, some secretarial assistance, 
technical expertise (which may be 
located beyond the school in the local 
community) and a toll-free helpline for 
technical advice. Coffin argued that in 
a school “the technology teacher and 
coach would have some time in their 
schedules for discharging their 
responsibilities to on-line students. “ 
 
In small schools located in 
geographically remote communities e-
students as well as their off-site e-
teachers have to be supported to ensure 
the provision of education on a daily 
basis. The concept of an m-team 
includes many people within a small 
school as well as in the local 
community. Each person on the m-
team according to the Coffin model 
would be responsible for specific 
support services. The technology 
teacher, the technician, the help-line 
desk and students would handle 
technical problems according to an 
agreed set of protocols. The coach International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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would provide the nurturing, 
encouragement and advice that 
students need to persist in their studies.  
The technology teacher could also be 
the coach. The coach would also be the 
school-based contact for the e-teacher 
when that became necessary.  These 
two professionals together would 
handle most of the pedagogical 
functions associated with on-line 
learning.  Coaches were to be assigned 
to students, rather than courses because 
the services they provide were client-
oriented rather than content-oriented. 
The school secretary would take 
responsibility for conveying hard-copy 
correspondence between the e-teacher 
and students and other clerical 
functions. 
 
The resource teacher would provide 
services similar to those made 
available to students who were 
instructed face-to-face in traditional 
classes.  The resource teacher would 
also catalogue, store and control the 
distribution of the learning resources 
for on-line courses. The administrator 
would provide the administrative 
support services that ensure the smooth 
and efficient operation of on-line 
learning (including supervision of 
instruction). 
In the Coffin model the m-team may, 
in reality, be the whole staff of a small 
school, consisting of teachers, support 
staff, and administration. This 
approach to supporting e-learning in 
rural schools was subsequently 
adopted in Newfoundland and 
Labrador by the Centre for Distance 
Learning and Innovation and m-teams 
replaced m-teachers. 
 
Today schools in each of the 
educational districts of Newfoundland 
and Labrador are digitally linked to a 
growing range of other schools. There 
has been considerable expansion of the 
number of subjects taught by e-
teachers, supported by m-teams, to 
complement traditional on-site 
instruction. Networks of schools in 
each of the districts in the province are 
now part of a federated structure 
administered by the Centre for 
Distance Learning and Innovation 
within the Department of Education.  
 
E-learning in Newfoundland and 
Labrador emerged through the 
development of reciprocal 
relationships between rural schools, 
information technologies and an acute 
awareness of a need for change if small 
schools in this part of Canada were to 
survive. The educational adoption of 
the Internet and, through it, e-learning, 
coincided with a period of declining 
enrolments in small schools and, 
indeed, the possibility of the end of 
local, on-site provision of education in 
rural communities. The adoption of the 
internet and e-learning enabled schools 
that were physically small in terms of 
the number of students who attend, in 
person, on a daily basis, to become 
large educational institutions in terms 
of the subjects that could be accessed 
and made available to students. New 
structures such as school district 
intranets and later, CDLI, initiated the 
possibilities of inter-institutional 
collaboration and the possibilities of 
schools being academically and 
administratively open rather than 
closed to one another. Co-operation, 
sharing and collaboration have become 
possible through the adoption of 
computers, the internet and 
membership of electronic learning 
organizations at both district and 
province-wide levels. Schools in rural 
Newfoundland and Labrador have 
changed because of demographic 
necessity, assisted by emerging 
educational technologies.  
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The development of virtual structures 
to support traditional small schools in 
rural communities has been 
accompanied by the creation of new 
teaching and learning processes. As 
schools have become increasingly 
open to one another within integrative 
frameworks, teaching and learning 
have become increasingly 
collaborative. E-teachers within CDLI 
supported by m-teams within schools 
are forging pedagogy within which 
actual (face-to-face) and virtual 
(online) teaching and learning are 
integrated. This model of educational 
provision in Newfoundland and 
Labrador differs from traditional 
distance education that is usually 
considered to be a separate, sometimes 
alternative, way of delivering 
education.  
 
4 THE EXTENSION OF E-
LEARNING NETWORKS FROM 
SCHOOLS TO COMMUNITIES 
 
The horizontal linking of schools from 
rural Canadian and other communities 
has increased curriculum options, 
particularly for senior high school 
students and sustained these 
institutions by academically and 
administratively integrating them 
across dispersed sites. However, each 
rural school that has become, in effect, 
a site within a teaching and learning 
network, serves a local community. 
While senior rural students have been 
provided with increased learning 
opportunities through the horizontal 
integration of their classes with schools 
in other places, some members of their 
communities have not been as well 
served. Parents have seen their student 
sons and daughters provided with 
increased learning opportunities, 
particularly through the local and 
online provision of AP subjects, 
providing pathways for them from 
small and geographically-isolated 
communities to universities and 
employment in urban Canada. It is 
possible that the horizontal integration 
of rural schools contributes to the 
depopulation of small, isolated 
communities.  
 
Many schools in rural Canada are now 
local beacons of advanced learning 
technologies that have the potential to 
serve their communities in other ways 
by reaching out not only horizontally 
to other schools, but to homes, 
businesses, adult groups and many 
aspects of local infrastructures. By 
reaching out to local homes, businesses 
and adult groups vertical integration 
becomes possible, thereby extending e-
learning to e-living [14]. 
 
Two issues face rural schools when 
extending e-learning (that underpins 
horizontal integration) to vertical 
integration that promotes community 
e-living. First e-learning and the 
horizontal linking of small schools has 
to become more extensive so that rural 
adult learners and, in particular, those 
who seek a second chance to complete 
their schooling, are included. The 
second issue is the promotion by 
technologically enhanced rural schools 
of a Singapore model in their local 
communities. As a city-state, 
Singapore has grown rich by using its 
main resource, the talent and 
entrepreneurial drive of its citizens, to 
develop one of the highest standards of 
living in the world. Singaporeans, have 
applied their knowledge, skills and 
ingenuity to overcome problems of 
size and isolation including enhancing 
their education system with e-learning. 
The potential of technologically 
advanced small schools in rural 
communities for enabling and 
promoting local social, cultural and 
economic development has only 
recently been considered [14]. 
 International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
The Society of Digital Information and Wireless Communications, 2012 (ISSN: 2220-9085)    
 
99 
 
5 CYBERCELLS AND THE 
MOBILIZATION OF 
KNOWLEDGE  
 
Acquisition of the skill of teaching 
within collaborative structures 
(intranets) is fundamental to the 
success of rural e-learning. Teachers 
have to learn to teach collaboratively 
with colleagues from multiple sites and 
have to judge when it is appropriate to 
teach on-line and when it is 
appropriate to teach students in 
traditional face-to-face ways. These 
judgements have to be defended on the 
basis of sound pedagogy [15,16]. It is 
becoming increasingly likely that new 
pedagogical issues will face rural e-
teachers in the mobilization of 
knowledge within local communities.  
 
By extending existing physical (or 
actual) educational structures though 
the integration of virtual visitors, 
cybercells facilitate collaboration [17] 
and, thereby, the development of 
shared meaning [18]. Cybercells can 
be added to the range of activities and 
settings in regular classrooms to enable 
teachers and students to link with other 
individuals and groups at distant 
locations, to extend both teaching and 
learning. By joining a cybercell from a 
distance, physically isolated people 
such as those in rural communities, can 
become part of actual groups in real 
time, able to be seen and heard and, 
thereby, contribute to discussions. 
There are spatial, cultural, social, 
technological and pedagogical 
dimensions in the emergence of 
cybercells [1].  
 
Spatially, cybercells make physical 
spaces larger by including within them, 
virtual visitors on demand. Virtual 
visitors could enter a rural classroom 
horizontally, through existing intranets, 
or vertically, from within local 
communities. For example, a 
classroom in a rural school in a 
geographically-isolated community 
consisting of a teacher and a small 
number of students (relative to large, 
urban institutions) supported by an m-
team, can become a cybercell by 
linking with students or teachers who 
live beyond the community who 
become virtual visitors. Cybercells 
challenge small rural schools by 
extending their physical space to 
include non-physically present 
members (such as other students, 
specialist teachers and visiting 
experts). They further challenge these 
institutions by opening themselves 
digitally to knowledge and expertise at 
local community level. The 
significance of the location of teachers 
and the learners in relation to one 
another is reduced as virtual and actual 
teaching and learning spaces interact 
and merge in pursuit of common 
interests such as learning. It becomes 
difficult to define a school as “small” 
when, in teaching and learning terms 
they engage with people well beyond 
their actual (or physical) locations.  
 
Culturally, cybercells can change 
classrooms and other physical spaces 
by facilitating new understandings 
between groups that are both actually 
and virtually present. Contact through 
the introduction of virtual visitors – 
both locally and from other places - to 
physical or actual spaces, in 
synchronous or asynchronous time, has 
the potential to alter perceptions 
groups have of one another and to 
make cultural differences and 
similarities real through interaction. 
The culture of a classroom has the 
potential to be changed through reality-
sharing in a cybercell between those 
who have an actual presence and those 
who enter a physical space virtually. 
For example, the interaction of 
different ethnic or class cultures in a 
cybercell can challenge existing International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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perceptions and facilitate new cultural 
awareness of both one‟s own and other 
cultures through interaction.  
 
Socially, collaborative teaching and 
collaborative learning are facilitated by 
the linking of learning spaces. One of 
the possible outcomes of the advent of 
cybercells in teaching and learning is 
the breakdown of the concept of 
education as something that happens 
only in schools and in school time. The 
introduction of virtual visitors to small, 
geographically isolated classrooms 
who can talk about non-rural life in 
personal terms has potential to extend 
understanding of life in other places 
[19]. The introduction of selected 
virtual visitors from local communities 
to schools has the potential to expand 
existing intranets from horizontal 
relationships with people in other 
places, to vertical ones based on 
narratives with local people.  
 
Cybercells make use of new learning 
technologies including the interactive 
nature of Web 2.0 within environments 
that extend well beyond the physical 
confines of classrooms. New 
technologies that support the 
integration of actual and virtual spaces 
enabling networking between teachers 
and students to occur include blogs 
(internet based journals), podcasts 
(home-made or organization made 
sound recordings available through the 
internet), forums (written 
asynchronous discussions) and wikis 
(web pages developed collaboratively). 
In the web 2.0 environment 
edubloggers (an international group of 
self-selected educationalists who use 
web 2.0 tools) can engage with one 
another.  Students and teachers can 
read what others have written, listen to 
podcasts of discussions, make their 
own blogs or wikis and join in live 
chats or webcasts. 
 
An important pedagogical dimension 
of cybercells is their facilitation of 
collaboration between both teachers 
and students as well as between 
schools. Cybercells enable teachers, 
students and schools to engage virtual 
visitors in actual learning spaces using 
contemporary digital technologies at 
both distant and local levels. As 
students network, connect and interact 
through the use of web 2.0 
technologies, their experiences may 
mediate their transition into the future 
world of learning beyond school.   
 
6 CONCLUSION 
 
Cybercells have the potential to expand 
traditional classrooms in terms of time, 
space and, above all, in terms of 
teaching and learning capacities. The 
integration of actual and virtual spaces 
in classrooms challenges traditional 
teaching and learning practices and 
provides opportunities for lessons to be 
both extended and enriched. Inter-class 
and inter-school integration of teaching 
and learning through cybercells has the 
potential to create new synergies [20] 
based on teamwork [21]. By 
integrating actual and virtual spaces 
horizontally and vertically, cybercell 
provide teachers with opportunities to 
fuse spatial, social and cultural 
dimensions of classrooms to promote 
collaboration and mutual construction 
of knowledge and understanding 
between learners on dispersed sites.  
In rural Newfoundland and Labrador 
the open, collaborative model of 
teaching and learning within intranets 
has challenged the closed model of 
schooling. School district intranets 
provide horizontal integration between 
participating sites and new academic 
pathways for rural students as they 
access an expanding range of subjects 
of online, taught by e-teachers. A 
question now faces rural teachers and International Journal on New Computer Architectures and Their Applications (IJNCAA) 2(1): 91-102 
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principals: can the successful 
horizontal integration of schools across 
rural Canada be complemented by 
vertical integration whereby 
community schools bring increased 
learning opportunities to local homes 
and businesses? When the horizontal 
integration of learning is accompanied 
by vertical integration, local and non-
local learning will complement one 
another and provide a new synergy. 
Rural homes will be invited to become 
part of enriched learning environments, 
joining local schools that are already 
academically and administratively part 
of federated, electronic educational 
structures.  
 
The educational, technological, 
pedagogical and policy problems that 
had to be overcome in the development 
of e-learning in small communities in 
rural Newfoundland and Labrador led 
to the development of collaborative 
structures within which virtual classes 
could be supported. It is possible that 
initiatives undertaken in this part of 
Canada, in which traditional schools 
have accepted virtual classes, could 
have application for rural schools in 
other parts of the world and, possibly, 
for the provision of education in urban 
areas.  
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